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(54) STEEL PIPE WITH FLANGE AN[j> 

(57)Abstract 

PROBLEM TO BE SOLVED: To make 
suitable to use for a pipe steel tower 
structure and reduce cost. 
SOLUTION: A tapered pat 14 thickening 
increasing the outside diameter toward 
formed on one end of a steel pipe 1 2 
with a flange is manufactured by fixing 
end surface by welding etc. Consequently, 
connect the flange 13 is thick and is 
a large outside diameter, strength is 
possible to secure required strength 
reinforcing rib and to reduce cost by 
reinforcing rib. 



ITS MANUFACTURE 

a steel pipe 
etc., simplify 

the wall and 
an outer end is 
and a steel pipe 1 1 
a flange 13 on its 
as a part to 
a tapered park with 
arge and it is 
without providing a 
omitting the 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A steel pipe with a flange characterized by comprising the following. 

A steel pipe of a long picture provided with a taper part which thickness and an outer diameter 

increase to an end toward an outer edge. 

A flange joined to an end of said tap€ r part. 



[Claim 2]A manufacturing method of s 
to a partial area of a tube axial directi 
taper part is cut in a portion with a la 
thickness and an outer diameter incre 
flange to an end of the taper part. 
[Claim 3]A manufacturing method of g 
to an end of a long steel pipe, conside 
diameter increase toward an outer ed 
taper part. 


steel pipe with a flange thickening processing is performed 
on of a long steel pipe, a taper part is formed in it, and the 
ge outer diameter, considering it as a taper part which 
ase toward an outer edge, ranking second, and joining a 

steel pipe with a flange performing thickening processing 
ring it as a taper part which thickness and an outer 
je, ranking second, and joining a flange to an end of the 


[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for 
damages caused by the use of this trar 

1 .This document has been translated 
precisely. 

2.**** shows the word which can not 
3.1n the drawings, any words are not t 


any 

slation. 

iy computer. So the translation may not reflect the original 

be translated, 
ranslated. 
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[Detailed Description of the Invention 
[0001] 

[Field of the Invention]This invention 
such as a pipe tower and a railroad fr 
method for the same. 
[0002] 

[Description of the Prior Art]Convent 
being shown in drawing 8 and drawing 
railroad frame-common-equipment lir 
pipe 2 with this constant steel pipe 1 
reinforcing ribs 4 was carried out to t 
structure, the two steel pipes 1 and 1 
flanges 3 and 3 of an end and fixing w 
[0003] 

[Problem(s) to be Solved by the Inver 
with a flange might secure required in 
there was a problem that the welding 
[0004]This invention was made in vie 
provide the steei pipe with a flange p 
rib. This invention also makes it the p 
pipe with a flange. 
[0005] 

[Means for Solving the Problem]This 
be attained makes a gist a steel pipe 
provided with a taper part which thic 
outer edge, and the flange joined to a 
end part a taper part which thickness 


I 

-elates to a steel pipe with a flange used for structures, 
jme-common-equipment line pole, and a manufacturing 

ionally, the steel pipe 1 with a flange of composition of 
9 is widely used for structures, such as a pipe tower and a 
e pole. The flange 3 is joined to the end of the thick steel 
with a flange by welding etc., Weldbonding of two or more 
ie steel pipe 2 and the flange 3, and when forming a 
with a flange were mutually connected by comparing the 
ith the bolt 5. 

rtion]However, in order that this conventional steel pipe 1 
tensity, two or more reinforcing ribs 4 are needed, and 
immobilization took a great labor. 
n of this problem, and an object of this invention is to 
ovided with required intensity without using a reinforcing 
urpose to provide the manufacturing method of the steel 

invention made that the above-mentioned purpose should 
with a flange which has a steel pipe of a long picture 
tness and an outer diameter increase to an end toward an 
n end of said taper part By having formed in a steel pipe 
and an outer diameter increase in this steel pipe with a 



li pip 3, 



and H 



flange, Since intensity of the portion 
taper part are also increasing, 
to a flange at the time of performing 
is securable even if it does not use a 
[0006]This invention also provides a 
with a flange again, and one method, 
tube axial direction of a long steel 
portion with a large outer diameter, 
outer diameter increase toward an oujter 
of the taper part. Other methods 
make it a taper part which thickness 
second, and join a flange to an end of 
flange of composition of having joined 
[0007] 

[Embodiment of the InventionjHereafter, 
invention is explained still in detail, 
outline sectional view of the important 
1(a) ] to one example of this invention 
pipe with a flange. The steel pipe witli 
mark 11 consists of the flange 13 joined 
taper part 1 4 which thickness and an 
and the flange 13 is joined to the end 
pipe 1 2 well. 

[0008]Although arbitrary methods, su 
be used for the joining method for th« i 
weldbonding is simple, it is preferred, 
performed to the end face of the 
the weld zone 15 in Mizouchi between 
weldbonding, The end face of the 
weld etc. which form the weld zone 1 
moreover — forming the hole which 
the method of inserting the end of th 
used. Since it has joined to the flangf 
and outer diameter even if it is a case 
becomes large and bonding strength 
junction, in order to press the end 
by pressure, a pressure welding face 
large. Thus, by having formed the taper 
increased into the portion joined to 
bonding strength to the flange 13 als<b 
steel pipe 1 2 and the flange 1 3 can 
to drawing 1 especially and which 
conventionally becomes unnecessary 
[0009]Although the length of the 
an outer diameter, etc. are suitably 
preferred to set as follows as most 
length of D Q and the taper part 14 / 
the taper part 14 ] is made into Dj s 
as D.,**1.1D 0 - 1.5D Q with inclination 
on condition of L **0.2D n - 1.0D 0 . 

[0010]The inclination of the outside 
taper part 1 4 by loose, almost fixed 
not only this shape but inclination 



increasing and an outer diameter and area of an end of a 
connection area to a flange also increases, and bonding strength 
\ weldbonding etc. is large. For this reason, required intensity 
reinforcing rib used conventionally, 
r lethod of manufacturing the above-mentioned steel pipe 
" flickering processing is performed to a partial area of a 
a taper part is formed in it, the taper part is cut in a 
it is considered as a taper part which thickness and an 
edge, it ranks second, and a flange is joined to an end 
perform thickening processing to an end of a long steel pipe, 
nnd an outer diameter increase toward an outer edge, rank 
the taper part. Also in which method, a steel pipe with a 
flange to an end of a taper part can be manufactured. 



i tapor 



3 tap ir 



d face 



the 



s taper 



with reference to the example shown in a drawing, this 
A-A arrowed cross-section figure and dr awin g 2 of the 
section of the steel pipe with a flange according [ d rawing 
and drawing 2 (b) are the outline top views of the steel 
a flange in which the whole is shown with the reference 
to the long steel pipe 12 by the both ends. It has the 
outer diameter increase to that end toward an outer edge, 
of that taper part 14 so that drawing 1 may show this steel 

h as welding, pressure welding, and diffused junction, can 
flange 1 3 of the end of the taper part 1 4, since 
As are shown in drawing 1 (a), and edge preparation is 
part 14 and it is shown in the groove weld which forms 
the end face and flange 13, or drawing 3_as the method of 
part 14 is dashed against the flange 13, and the fillet 
5 in the periphery of the taper part 14 can be adopted, 
can insert the taper part 14 in the flange 13 — the hole — 
3 taper part 14 inside and fixing to it by welding etc. may be 
13 using a portion with large thickness of the taper part 14 
where which method is adopted, the weld length or area 
large. Even when using pressure welding or diffused 
of the taper part 14 against the flange 13 and to weld it 
aroduct becomes large similarly, and bonding strength is 
part 1 4 to which thickness and an outer diameter 
flange 13, The intensity of this portion increases, and the 
increases, therefore intensity of the joining section of the 
enlarged, the intensity which acts as the arrow B shows 
ives bending can be increased, and the reinforcing rib used 



part 14 formed in the end of the steel pipe 12, thickness, 
defined here according to the intensity to need, it is 

of thumb. Namely, if an outer diameter [ in / for the 
n the outer diameter of the steel pipe 12 / the end of L and 
; shown in drawing 1 , It is desirable to give thickening used 
of 30 degrees or less, and it is economical to carry this out 



surface in the taper part 14 is usually made from the whole 
i lclination, as shown in drawing 1 , but. As the shape where 
changed with places somewhat may be sufficient and also it is 



such i 



) degrees 



t circumstances, 



wliich r 



s thh 



shown in drawing 4, what formed the 
sudden inclination, and the cylindrical 
When using the rising portion 14a of 
gradient to the tube axial direction of the 
degrees or less preferably at 45 
load acts on the steel pipe 1 1 with a 
concentration, and intensity can be 
drawing 4, although each inside diameter 
other portions of the steel pipe 1 2, et 
inside diameter suitably, it does not ii 
processing of the end of the steel pip 
mention later, but thickening may ar 
inside diameter of the taper part 1 4 
[001 1]The steel pipe 1 1 with a flange 
(refer to drawing 8) with a flange, It is 
and a railroad frame-common-equipment 
compared and the two steel pipes 1 1 
bolt etc. Under the present 
the steel pipe 12 is large enough, two 
required intensity. 

[001 2]Next, the manufacturing metho i 
composition is explained. First, as she wn 
steel pipe 1 2 is prepared. Next, thick* ning 
end of this steel pipe 1 2, and as shown 
taper is formed outside. The shape 
inner surface may be sufficient as 
is mentioned later. Next, as shown in 
about the heavy-gage part 14A. It cu 
the end side is removed. Thereby, th< 
increase to the end of the steel pipe 
drawing 5 (d), edge preparation i: 
13 separately prepared for the position 
taper part 1 4 is formed in the same 
pipe 12, and a flange is attached to 
in drawing 1 and drawin g 2 is 
[0013]Instead of forming the heavy-gage 
steel pipe 1 2 shown in draw ing 6 (a), 
which has a taper of the steel pipe 1 
the center and it is shown in drawing 
which formed the taper part 14 in the 
steel pipes 1 1 with a flange can also 
[0014]Next, the thickening processing 
etc. is explained. Drawing 7 is a secti 
thickening processing device used for 
which 22 fixes one end of the steel 
compression equipments for carrying 
12, and grasps one end of the steel 
which detects the oil hydraulic cylinder 
26, and the movement zone of the 
valve which controls the flow of the 
control device, and can adjust arbitrarily 
with control of the servo valve. 
[0015]28 is heating apparatus which 
locally the small region of the longitudinal 



taper part 1 4 in the rising portion 1 4a which has a little 
portion 14b following it may be sufficient as this invention, 
a little sudden inclination, it is good for the angle of 
outside surface of the rising portion 14a to be 30 
or less. If such an angle is adopted, also when a bending 
1 lange, there is no portion which produces stress 
demonstrated enough. In the example shown in dr awing 1 - 
of the taper part 14 carries out the inside diameter of 
o. and is shown as that of a potato, even if it changes this 
irjterfere. It is convenient, although carry out thickening 
f 1 2, and the taper part 1 4 is formed so that it may 

also in the inner surface side in that case, therefore the 
becomes small, 
explained above as well as the conventional steel pipe 1 
used in order to make structures, such as a pipe tower 

line pole, and both flange 13 and 13 comrades can be 
with a flange can be connected by fixing mutually with a 

since the connection resilience of the flange 13 and 
steel pipe 1 1 with a flange comrade can be connected by 



of the steel pipe 1 1 with a flange of the above-mentioned 
in drawing 5 (a), it is a long picture and the thick fixed 
processing is performed to the partial area near the 
in drawing 5 (b), the heavy-gage part 1 4A which has a 
has a taper not only in an outside surface but in an 
heavy-gage part 14A. This thickening processing method 
drawing 5 (c), it is a portion with a large outer diameter 
s in [the portion shown in drawing 5 (b) by line C-C], and 
taper part 14 which thickness and an outer diameter 
1 toward an outer edge is formed. Then, as shown in 
performed to the end face of the taper part 14, and the flange 
is pressed, for example, groove weld is performed. The 
procedure as the above also to the opposite end of the steel 
j the end face. Thereby, the steel pipe 1 1 with a flange shown 
ired. 

part 14A near the end of the long steel pipe 12, to the 
js shown in drawing 6 (b), As the heavy-gage part 1 4B 
symmetrical with an outside surface is mostly formed in 
6 (c), by cutting the middle. As the two steel pipes 12 
end are made and it is shown in draw ing 6 (d), the two 
je manufactured by joining the flange 13 to the end. 
method for forming the heavy-gage parts 1 4A and 1 4B 
)nal view showing roughly one example of the local 
the thickening processing. The clamp 24 which the stopper 

1 2 to the regular position, and is held, and 23 are the 
out compression delivery of the other end of the steel pipe 
12, It has the compression amount detector 27 grade 
25 to which the clamp 24 is moved, the hydraulic system 
24. The hydraulic system 26 is provided with the servo 
pressure oil supplied to the oil hydraulic cylinder 25, and its 
the position of the clamp 24, and its movement speed 



ppe 



pipe 



cl imp 



consists of a possible high frequency heating coil of heating 
direction of the steel pipe 12 to plastic deformation 



co< ling 
i whioh 



apparatus 



the 



possible temperature, and considering 
passage of cooling media, such as 
cooling medium 30 on the portion 
heating unit 29. The movable carriage 
apparatus 28 to the longitudinal c 

28 and moves, It has the heating 
position (therefore, position over the 
apparatus 28) of the movable 
which the movable carriage 33 is mov 
34, and its drive motor 35. The drive 
the revolving speed, therefore the mo 
free by changing the revolving speed 
for energizing to the heating apparatu(s 
device which controls this thickening 
compression feed-rate [ of the bar bv 
controls the movement speed W of 
request 

[0016]Next, the thickening operation 
explained. The steel pipe 1 2 is set as 
the position (Pj) which should start 
apparatus 28 is started, the small 
locally heated to plastic deformation 
And when this heating unit 29 carries 
the steel pipe 1 2, move the heating 

29 is moved, Push in the steel pipe 
simultaneously and is ahead located 
unit 29 is made to compress and 
further cooled and solidified 
suspended, if it is made to move to a 
position P 2 is reached, thickening the 
gage part 14C to which the position c 
thickness can be formed. 
[0017]In the time of this thickening 
made into the ratio of the thick inc 
(however, thickness of the portion 
thickness t of the heavy-gage part 
(1+V/W) t Q , and becomes a function 
equipment 23 stuffs the steel pipe 1 2|, 
heating unit 1 9) W of the heating 
and the movement speed W, the 
longitudinal direction position of the 
taper can be formed. 
[0018]The control device 38 is provic 
speed V and the movement speed W 
position (position P 2 ) ended from the 
the ratio of the pushing speed V and 
(namely, the thickening rate beta) 
speed W are controlled. The 
therefore thickness increased 
end position by this can be formed, 
state where the internal and external 
performed, since it produces almost 



it as the heating unit 29, and equip an inside with the 
water, and. It has the vent hole which sprays the 
serves as the back end about the move direction of the 
33 which 32 is a moving system for moving this heating 
of the steel pipe 12, and holds the heating apparatus 
position-transducer 36 grade which detects the 
ongitudinal direction of the steel pipe 1 2 of the heating 
33 from the rotary place of the screw-thread axis 34 to 
3d, the drive motor 35 which rotates the screw-thread axis 
r notor 35 used here is also a motor controllable free about 
/ement speed of the heating apparatus 28 can be changed 
)f the drive motor 35. The electric power unit (not shown) 

28 is held at the movable carriage 33. 38 is a control 
processing device. This control device 38 is provided with 
the compression equipment 23 ] V, and the function which 
heating apparatus 28 by the moving system 32 like a 



! immediately 



i heavy-g ige 
d gradually 
Here, 



II reg on 



from t 
i thic ten, 



i ising the device of the above-mentioned composition is 
shown in drawing 7, the heating apparatus 28 is located in 
thickening processing, the energization to the heating 
of the longitudinal direction of the steel pipe 12 is 
possible temperature, and the heating unit 29 is formed, 
out temperature up to prescribed temperature, along with 
apparatus 28 to a longitudinal direction, and the heating unit 
section which operates the compression equipment 23 

the heating unit 29 to the heating unit 29, the heating 
and the rear end portion of the heating unit 29 is 
after thickening. Thus, thickening operation will be 
longitudinal direction over the range of desired and end 
heating unit 29 of the steel pipe 12. Thereby, the heavy- 
f the request of the steel pipe 12 was made to increase 

processing, if the thickening rate beta in a certain moment is 

t over the original thickness t 0> i.e., beta=(t-t Q )/t 0 , 
which t thickened), it will become beta=V/W. Therefore, 
formed by thickening processing becomes t=(1+beta) t Q = 
of the pushing speed V into which the compression 
and the movement speed (namely, movement speed of the 
apparatus 28. Therefore, by controlling such pushing speed V 
thickening rate beta can be changed according to the 

steel pipe 12, by it, the thickness t can be changed and a 

ed with the function controlled like a request of the pushing 
of a heating unit as described above, then — up to the 
position (position Pj) which starts thickening processing — 
the movement speed W — it pushes in so that V/W 
increase gradually, and the speed V and the movement 
part 14C which the thickening rate increased gradually, 
from the starting position of thickening processing to 
if the thickening processing above-mentioned in the 
surfaces of the steel pipe 1 2 are not restrained is 
equally to the internal and external surfaces of the steel 



4A 



ithi 



the r 



haff. 



part 



i exter tal 



lot 
shape £ 



pipe 1 2, the heavy-gage part 14C in 
surfaces will be formed, and the 
joining a flange. The suitable die for 
of the steel pipe 12 is inserted in 
processing, where thickening by the s 
heavy-gage part (heavy-gage part 1 
outside can be formed in that case. 
[001 9]furthermore — pushing in in 
performing thickening processing — 
that V/W (namely, the thickening rate 
field of the second half, If the pushing 
field of the first half, a thickening rate 
gradually in the field of the second 
method, the thickening part provided 
surfaces can be formed, and the 
an outside surface was formed by 
a suitable mold in that case and which 
[0020]Although the case where the 
were formed above with a continuous 
gage parts 1 4A and 1 4B can also be 
which should form the heavy-gage 
- it heats to an easy temperature and 
shape is set to the internal and 
tube axial direction is rapidly applied 
portion is fabricated by this by the 
the heavy-gage parts 1 4A and 1 4B ai 
[0021]When performing thickening 
to fabricate the end of the steel pipe 
example of drawing 1 - dra wing 4. In 
forms the end face for cutting the 
to the flange 1 3 as drawing 5 
long steel pipe, a steel pipe with a 
of the taper part. 

[0022]In the manufacturing method 
processing was performed to the 
taper part after that. By the way, in 
is heating to the elevated temperatur e 
taper part, the mechanical property 
recover a mechanical property if 
added before and after junction of a 
[0023] 

[Effect of the Invention]As explained 
according to claim 1 , Since a flange i) 
long picture provided with the taper 
end toward an outer edge, The 
it is suitably usable as a structural 
railroad frame-common-equipment 
reinforcing rib used conventionally, it 
[0024]this invention method according 
area of the tube axial direction of a 
a portion with a large outer diameter, 
diameter increase toward an outer 
taper part, it has the effect that the 
flange to the end of the taper part c 



vrhich the taper was formed to internal and external 
thick sning can use the heavy-gage part 1 4C as a taper part for 
inside of the field which performs thickening processing 
thickening processing, It is also possible to perform thickening 
de of an inner surface is regulated with the die, and the 
shown in drawing 5) by which the taper was formed only 



> explained, 
fla ige c 



3 thick 



i bondiifig 



line 



field in the first half of thickening processing, when 

ratio of the speed V and the movement speed W — so 
beta) may increase gradually and may fall gradually in the 
speed V and the movement speed W are controlled, in the 
will increase gradually, and a thickening rate will fall 

Therefore, by performing thickening processing by this 
with the taper symmetrical with internal and external 
heavy-gage part 14B in which the taper symmetrical only with 
regulating thickening by the side of a steel pipe inner face with 
is shown in drawing 6 can be formed, 
h^avy-gage parts 1 4A and 1 4B to the steel pipe 1 2, etc. 

thickening processing method was explained, these heavy- 
carried out by an one-shot die forging, namely, the field 
14A of the steel pipe 12, or 14B — plastic deformation - 
the mold of shape which can be fabricated to desired 
surfaces of the portion, and the compressive force of a 
the steel pipe 12, and is stuffed into it. The heated 

according to the inner surface shape of the mold, and 
shown in drawing 5 and drawing 6 can be formed. 

by such an one-shot die forging, it is also possible 
12 by once in the shape of the taper part 14 shown in the 
1hat case, it is also possible to omit the operation which 

part 14A in a major-diameter portion, and joining 
Immediately after fabricating a taper part at the end of a 
can be manufactured by joining a flange to the end face 



processing b 



heavy-gage f 



the above-mentioned steel pipe with a flange, thickening 
fixed steel pipe 12, and the flange is joined to the formed 
i case of thickening processing, since plastic deformation 
so that easily, and it cools after that as for the obtained 
(< ispecially elongation) may be falling. Then, in order to 
needed, the process of heat-treating the taper part 1 4 may be 



part v 



above, the steel pipe with a flange of this invention 
joined to the end of said taper part of the steel pipe of the 
which thickness and an outer diameter increase to an 
strength of a steel pipe and a flange is large enough, and 
material used for structures, such as a pipe tower and a 
pole, and since it moreover is not necessary to use the 
has the effect that a cost cut can be aimed at. 
to claim 2 performs thickening processing to the partial 

steel pipe, forms a taper part in it, cuts the taper part in 
makes it the taper part which thickness and an outer 

and ranks second, By joining a flange to the end of the 
steel pipe with a flange of composition of having joined the 
be manufactured. 



long s 



edge, i 



[0025]this invention method accordin 
long steel pipe, makes it the taper pat 
an outer edge, and ranks second, By. 
effect that the steel pipe with a flang 
the taper part can be manufactured. 


I to claim 3 performs thickening processing to the end of a 
t which thickness and an outer diameter increase toward 
oining a flange to the end of the taper part, it has the 
i of composition of having joined the flange to the end of 
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DESCRIPTION OF DRAWINGS 




[Brief Description of the Drawings] 
[Drawing 1](a) is an outline sectional 
example of this invention, 
(b) is the A-A arrowed cross-section 
[Drawing 2]The s jde view showing the 
[Drawing 3]The outline sectional view 
examples of this invention 
[Drawing 4]The outline sectional view 
of further others of this invention 
[Drawing 53(a) - (d) is an outline sect 
pipe with a flange according to the e> 
[Drawing 6](a) - (d) is an outline sect 
pipe with a flange according to other 
[Drawing 7]The outline sectional view 
device used in order to form the heaN 
[Drawing 8]The outline sectional view 
connected 

[Drawing 9]The outline sectional view 
to the tube axial direction 
[Description of Notations] 

1 1 A steel pipe with a flange 

12 Steel pipe 

13 Flange 

1 4 Taper part 

1 4A and 1 4B Heavy-gage part 


/iew of the end of the steel pipe with a flange by one 
figure. 

whole steel pipe with a flange roughly 

of the end of the steel pipe with a flange by other 

of the end of the steel pipe with a flange by the example 

ional view explaining the procedure of manufacturing a steel 
ample of this invention method. 

ional view explaining the procedure of manufacturing a steel 
examples of this invention method. 

showing one example of the local thickening processing 
r y _ gage part which equipped the steel pipe with the taper 

shown where the conventional steel pipe with a flange is 

which looked at the conventional steel pipe with a flange 
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[Drawing 4] 
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